Introduction
Caries continues to be a burden for children at high caries risk (Arora et al. 2011) . In patients with caries restorative therapy is often indicated. In many countries, the reimbursement system is a barrier for treatment decisions (Slayton 2015) . In Scandinavia, the public dental health care system offers free and regular oral health care for children and adolescents, so there are no economic barriers for patients. Other barriers may exist, such as demands for efficiency and lack of resources in the Public Dental Service (PDS), little experience with sedation and behaviour management procedures among clinicians, etc. Although treatment concepts have changed considerably towards non-operative treatment of enamel lesions in Norway (Vidnes-Kopperud et al. 2011) , there is still need for operative dentistry, particularly for severe lesions. In Sweden in 2002, a consensus conference concluded that progression of the carious lesion to an advanced stage could result in local and general infections, increased risk of pain, space loss and malocclusion and an increased risk of caries in the first permanent molar (Hugoson et al. 2001) . Based on this, the conclusion was that active carious lesions should be treated without delay, and as a basic rule all advanced carious lesions ought to be restored. Little is known about the variation in treatment decisions among dentists dealing with severe caries in preschool children. Operative treatment in preschool children may be stressful for the dentist, a factor that may influence the dentist's attitude towards treating preschool children . Thus, supervised neglect may occur (nontreatment of severe caries) notwithstanding that this puts the child at risk of pain and suffering (Duggal 2006 ).
According to the United Nations Convention on the Rights of the Child, children have the right to the best health care possible. When discussing the best interest of the preschool child with respect to treatment of severe caries, biomedical ethical principles like non-maleficence, beneficence, and justice are crucial. Non-maleficence means "no-harm" or to avoid inflicting harm. Beneficence is about the balancing of benefits of treatment against the risks. Justice concerns the distribution of health resources and deciding who gets what treatment (fairness and equality). The principle of autonomy, i.e., self-determination, is safeguarded by guardians in small children, normally by their parents (Federation 2007; Rossel et al. 2013 ).
This study aimed to explore the variation in choices of treatment-related-decisions among dentists in the Norwegian PDS who treat severe caries in preschool children. The dentists were presented with two scenarios for five-year-old children with severe caries in primary teeth, with and without symptoms, respectively. We sought to evaluate the replies in relation to what is in the best interest of the child and the child's rights to the highest standard of health care.
Material and Methods

Sample
All dentists working in the Public Dental Service (PDS) in eight counties in Norway received an electronically questionnaire, (an internet-based software, QuestBack Norway, Oslo) in February 2013. The questionnaire, named "A" in the following text, was pre-coded and responses were anonymous. The selected eight counties were considered representative for the Norwegian population with respect to demographics and number of dentists. A power analysis was undertaken to calculate the number of participants needed. A test power of 80 % was chosen to detect a 10 % difference in the distribution of replies between male and female dentists. This required at least 402 participants in the study. A dropout of up to 35 % was estimated based on previous experience. The respective Chief Dental Officers provided a total of 611 e-mail addresses for all employed dentists. Inclusion criteria were dentists treating patients between 2 and 18 years at least once a week. The study was approved by the Norwegian Social Science Data Services. Two reminders were sent automatically by the software to non-responders, two weeks apart. The age and gender distributions of respondents were checked against Statistics Norway's dental register of dentists employed in the PDS.
A pilot study was preformed before the main study and comments were taken into account.
The questionnaires
Questionnaire A consisted of 32 questions and two hypothetical case scenarios. In the present paper seven variables from the questionnaire were included in addition to the two case scenarios (Tables 1 & 2) . In two recent papers other variables from questionnaire A were presented Strom et al. 2015) .
A second precoded electronic questionnaire (questionnaire B), using the same software (QuestBack), was sent to all working specialists and postgraduate students in paediatric dentistry in Norway (n=37). Questionnaire B included only the two hypothetical case scenarios from questionnaire A. To ensure anonymity of this small group of specialized dentists, no background questions were asked. This group of paediatric dentists is referred to as PDs, and the general dental practitioners as GDPs, in this paper.
The PDs were instructed to characterize the different treatment options as being either "Best practice", "Acceptable" or "Non-acceptable", dichotomised into "Appropriate practice (A)" (including "Best practice", "Acceptable") and "Non-appropriate practice (N-A)" (Fig. 3) . The majority opinion of the PDs was used for validation purpose of the replies by the GDPs.
The case scenarios were designed to reflect common dental conditions related to severe caries among five-year-old children. The two case scenarios and treatment options are presented in Table 2 .
Statistical analysis
Data were analysed using SPSS version 20.0 (Statistical Package for the Social Sciences; SPSS Inc., Chicago, Ill., USA). The dentists' practice profile, sociodemographic background, treatment options and pre-coded response choices were dichotomized (Table 1) . Cross tables were made and Chi-square statistics was applied. The level of statistical significance was set to 5 %.
Results
Of the 611 general dental practitioners who received the questionnaire, 12 declined to participate and one was excluded due to an incomplete returned form. Of the remaining 598 GDPs, 391 (65 %) responded. A majority were females (n = 270, 70 %). Three dentists did not report their gender.
There were no statistically significant differences between the respondents and all GDPs in Norway with respect to age (p = 0.31) and gender distribution (p = 0.43). The majority of the respondents (n = 314, 81 %) had been educated in the Nordic countries; 19 % (n = 75) had studied abroad. Some of the included respondents did not answer all questions.
Of the 37 paediatric dentists who were requested to participate, 29 (78 %) completed the survey.
In Case scenario 1 (Table 1 , Fig.1, Fig. 3 ), presenting a five-year old child with the fairly common condition of pulpitis and pain due to deep caries, neither the GDPs or the PDs supported the alternative of wait and recall in about 3 -6 months or doing acute treatment and restraining the child if necessary. A majority of the GDPs preferred a new appointment with behaviour management techniques (BMT). This choice was also found appropriate by the PDs although all the PDs preferred treatment with conscious sedation. Half of the GDPs selected this option. Prescribing antibiotics was not appropriate, according to the GDPs, who were supported by the PDs. Few GDPs, opted for referral for treatment under general analgesia, which was mainly chosen as an option by the PDs (Fig. 3 ). There were no statistically significant differences between answers by male and female dentists. Of the dentists educated within the Nordic countries, more than half chose to treat a child with caries and pain (Case 1, Dentists undertaking sedation frequently preferred more often to make a new appointment for sedation (p = 0.001). Those who rarely used sedation often selected the option to make a new appointment in 3 -6 months (p = 0.007) ( Table 3 ).
In Case scenario 2 (Table 2, Fig. 2, Table 4 ), a five-year-old boy with caries without symptoms, 81 % of the GDPs claimed that the virtual dentist had taken a wrong decision by waiting 9 months to see him again. This view was supported by all PDs.
Of the dentists with more than 10 years of clinical practice, about ¼ of the respondents supported the dentist's decision to postpone treatment for nine months which was significantly more than the support of their younger colleagues (p = 0.002). The same pattern was disclosed when looking at clinical treatment time with children and adolescents. Of those spending 60 % or more working time with this patient group, about ¼ agreed to postpone the treatment, which was more than among those working less with young children (p = 0.004) (Table 4) .
Among dentists who rarely used conscious sedation, 22 % agreed to postpone the treatment. This is in contrast with those who frequently used sedation, of whom only 3 % agreed with the dentist in the case scenario 2 (p = 0.028).
Discussion
Dentists working in PDS in Norway had different approaches to the best treatment of fiveyear old children with severe caries. Country of education, years of practice and treatment time working with children was associated with their decision making regarding treatment.
The validation of the various treatment options by PDs showed that they mostly agreed with GDPs choices although there were some disparities. in the Public Dental Service (PDS) in Norway and PDs as well as specializing dentists. The response rate for GDPs (65 %) was comparable with that in other surveys (Tickle et al. 2007; Hill et al. 2008; Shelley et al. 2012; Brahm et al. 2013; Lee et al. 2013 ). The respondents accounted for about one-third of all public dental officers in Norway. As there was no statistically significant difference between the study sample and all PDS dentists in Norway with respect to age and sex distribution, the sample was considered representative.
A weakness of the study is that the responses to the two case scenarios do not necessarily reflect dentists' actual clinical activity. Bitewings and clinical photos show teeth with caries with different severity, which may have confused some dentists. Nevertheless, the survey expose dentists for everyday issues which they handle quite often. Only two case scenarios were selected to avoid overburdening of the respondents. In general, it might be difficult to attain a very high response rate for electronic surveys among dentists. In the planning of our study we addressed the ten recommendations for surveys made by Shelly et al, (Shelley et al. 2012 ).
To validate the treatment options in the light of the UN Convention of the Rights of the Child, article 3; (Child 2016) in the best interest of the child, specialists in paediatric dentistry (PDs) and dentists under specialization in paediatric dentistry, were asked to select their preferences with respect to treating the two cases. A response rate of 78 % in the PD group was considered good. It is known from other studies that also in a group of specialists there will be variation in the views, but using a majority based answer makes it possible to judge and validate the preferences made by the GDPs. An important premise for interpreting the results is that all dental treatment of children (except for orthodontics) is free of charge in Norway.
There is thus no direct economic incentive for choosing a particular treatment option. One might expect that this would have an impact when focusing on the ethical principle of justice were persons have the same right of access to dental care and similar cases should be treated similarly. Nevertheless, the results demonstrate that it is difficult to establish a common understanding of what treatment is in the best interest of the child, even among paediatric dentists. Randomised clinical trials are rare in paediatric dentistry and this hampers evidencebased discussions about the best way to treat children (Tickle et al. 2007 ). The present findings of different approach patterns for pre-school children with dental caries are consistent with similar studies among GDPs and PDs in UK and Hong Kong (Duggal 2006; Lee et al. 2013 ).
Nearly 70 % of the respondents were women, which reflects the gender distribution of the dentists employed in the PDS. The results did not show any gender related differences regarding the treatment preferences. However, other studies have demonstrated that operators´ gender may have effects on how patients are treated (Atchison et al. 2002; Grytten et al. 2002; Zitzmann et al. 2011) . The wait and see approach or holding the child when undertaking acute treatment, was not favoured by the GDPs nor by the PDs.
Using restraint in the dental setting has been broadly discussed among dentists treating children. Some European countries, including Norway, have laws against the use of physical restraint, and therefore it was surprising that some of the dentists would use or accept restraint of the child (Fig. 3) . Of the GDPs, who opted for holding the child, there was a statistically significant difference between those educated within and without the Nordic region. This may be due to different educational, cultural and social backgrounds, but using restraints can infringe the principles of beneficence and non-maleficence (do not harm) in biomedical ethics. This is due to long term psychological impact and the principle of autonomy, if the mother´s self-interest in giving proxy consent over-rides the best interests of the child (Buchanan, Brock 1990) . The child's experiences from the forced dental treatment situation may affect future dental visits, causing anxiety and behaviour management problems (BMP) (Klingberg, Broberg 2007; Curzon 2008 ).
Pre-school children are not fully autonomous persons. Nevertheless, they have to be informed and their assent is important for the process and the outcome. Their lack of autonomy is compensated for by the parent(s) as guardian(s). In cases where the parents' choice for the children conflicts with what professionals or ordinary persons would consider to be in the best interest of the child, one could argue that others than the parents would be a more appropriate guardian, e.g., the dentist. Moreover, if the parents demand handling of the child which goes against the professional's judgement, there will be a conflict between professional autonomy and standard, and the proxy autonomy of the child. Dental treatment situations seldom need immediate interventions and can often be postponed. Caries lesions are not life-threatening conditions and once the acute pain is relieved, efforts to provide positive long-term care for the child should be given priority.
In scenario 1, a new appointment using Behaviour Management Techniques (BMT) was the preferred approach for most of the GDPs, and appropriate practice according to PDs (Fig. 3) .
The younger dentists would use BMT more frequently than their older colleagues. Some dentists may think they have to do immediate operative treatment and forget to think of a holistic and long-term approach to the minor child. Tickle et al. discussed different treatment options from the child's perspective (Tickle et al. 2007 ). In some cases the ART technique may be considered. The method is based on caries excavation using hand instruments only and partial removal of caries. The method may be a reasonable choice when conventional therapy is difficult. Longevity of single surface ART restorations is comparable to conventional restorations (Hilgert et al. 2016) . Young children show fear of more and different stimuli than older children (Klingberg, Broberg 2007; Krekmanova et al. 2009 ).
Behaviour management is one of the corner stones in paediatric dentistry and any approach to the dental child patient must be rooted in empathy and concern for the well-being of the child (Roberts et al. 2010) .
It is important to improve the child's oral health, but keeping the child's perspective and interests in mind. The curriculum for undergraduate students within the Nordic countries has in recent years focused on different dental treatment techniques to prevent BMP and dental anxiety. This association was shown in a recent study . Communication, empathic skills and ethical considerations have increasingly been emphasized (Roberts et al. 2010 ). This might explain why younger dentists favoured BMT as one of the best approaches to children with pain and caries, supported by nearly all of the PDs. BMT and active use of painkillers may be good practice for many children, but sometimes operative treatment is necessary and the use of conscious sedation may be preferable.
Half of the GDPs suggested giving a new appointment for conscious sedation in Case scenario 1 and this was supported by the PDs (Fig. 3) . The Nordic educated dentists and those with less than 10 years of work experience preferred conscious sedation. Different treatment approaches have evolved over time and this is also reflected in dental education. Challenges to pain management in children have enjoyed increased attention (Krauss et al. 2016) , and oral conscious sedation is a necessary part of paediatric analgesia (Rosenbaum et al. 2009 ). In a previous paper, we revealed that only about 30 % of dentists who found it difficult to do restorative treatment in young children used conscious sedation .
Tickle et al. (Tickle et al. 2007 ) also reported that both GDPs and PDs used low level sedation. These findings and the previously discussed ethical considerations support the importance of guidelines and continuing training programs regarding conscious sedation to provide optimal dental care for preschoolers.
Untreated, severe caries can have implication not just for dental health, but may also have sequelae for general health and quality of life (Wong et al. 2011) . The use of antibiotics, in an attempt to relieve the symptoms in the case with pulpitis, was chosen by very few of the GDPs (Fig. 3) . The overall benefits of prescribing antibiotics are limited by a number of sideeffects, and the development of resistant strains of microbes is a cause for worldwide concern.
It is accepted that they should only be used when there is evidence for spreading infections and for prevention of metastatic infections like endocarditis (Dailey, Martin 2001; Palmer et al. 2001) . As a routine treatment, antibiotics should not be prescribed for localized infections like pulpitis. However, in a study from Britain, it was demonstrated that three-quarters of the patients had received antibiotics for pulpitis without symptoms of a possible spreading infection (Dailey, Martin 2001) . These results also suggest a need for the implementation of guidelines (Palmer et al. 2001) .
Only a few GDPs would refer children for dental treatment under general analgesia (GA), which was judged appropriate by the PDs (Fig. 3) . The low portion of GDPs preferring GA, may, among other things, be due to the long waiting time. Lack of capacity may be a barrier to treatment under GA. For a child in pain, GA should ideally be carried out within a short time. Dental treatment under GA is expensive and consequently limits the extent to which such service is available. Wilson et al. discuss that GA has gained popularity in the comprehensive restorative dental care for children (Wilson, Alcaino 2011) .
In Case scenario 2 (Table 2) , 80 % of the GDPs claimed that the dentist had taken a wrong decision by waiting nine months to see the boy again, which was in accordance with the PD's assessment. The child did not have pain, but had severe caries. Dentists who had worked more than 10 years, mainly working with children and adolescents and using conscious sedation rarely, supported the waiting approach. Dentists may feel, whether intended or not, that caries may become arrested. It is therefore possible that the dentists judged that the caries shown in Case scenario 2 (Fig 2) , was or would become chronic. This was a common understanding among the authors, but this was not verified clinically. From the child´s perspective and the parental wishes, the choice of doing nothing may be a right decision as long as there is no pain, pulpitis or abscesses, but in the long run preventing further caries development by regular recall and sufficient home care is of great importance. Again, the variation of answers indicates differences in opinion and uncertainty among GDPs regarding the treatment of children with primary dentition caries. Tickle et al. and Lee et al. have earlier described the same pattern (Tickle et al. 2007; Lee et al. 2013) . Lack of guidelines and clinical evidence entail questions like the one raised at the consensus conference on caries in the primary dentition in Sweden; "What are the consequences of not treating caries in the primary dentition?" (Espelid et al. 2013) . The consensus report concluded that it is a common understanding among university teachers in paediatric dentistry that it is important to keep children caries free if possible and treat caries when it occurs. Further they concluded from an ethical point of view that all children have a right to optimal prevention and care of dental caries, which is according to the Rights of the Child.
Conclusions
GDPs expressed different approaches on how to handle severe caries in five-year-old children and choice of treatment was associated with region of education and experience as a dentist.
GDPs educated abroad the Nordic countries used more restraint and less conscious sedation and dentists with work experience less than ten years used more BMT and sedation. The PDs favored both BMT, the use of sedation and referral for GA.
Awareness of ethical principles, such as the principle of beneficence balancing the harms and the benefits for the best interest of the child, is crucial. Further, the principle of nonmaleficence (not doing harm) and justice (distribution, fairness, equity), but also respect for autonomy, are important, as are children's rights to good and effective dental health care.
Awareness of ethical principles when having the child's best interest in mind can assist clinicians in everyday clinical practice. Clinical guidelines based on such ethical principles should be implemented in paediatric dentistry. However, guidelines are not imperatives. They can be waived, when there are good and explicit reasons for doing so. The validation of the response categories in «Appropriate practice» and «Non-appropriate practice» was based on replies by 29 paediatric dentists (PDs). 
